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- of,etc»,n g asurfaceo f a 

p ««he — — — ^ — 

a ,1,, achine of the surfaces of the walls m the socket, 
of the surface of the insulating layer, and the etctang 

3 , ■ -,chios are being used now in all kinds of apparatus to provide 

Integrated circuit chips are Deing 

3 ^.^«-*~-*"--~ d " ,,,,,, '~ . 1 

progressively complex. 
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^eintegratedc.psarefonnedinwafers.eachofwhichholdsanunrher, 
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prov ,ded,n.nsu,atin g , ^n.ecup, — 

— — --•--•-- ,,< ■ - ""* , * 

operations. 

Tta ^ rf *.^^-^ d,, * d * ,,,,,,,to 

'3 • ,w, values for different components in the 

M bepreciseinordertomaintainfteproperrmpedanoevatoesfo 

" , which electrically conductive material is deposited. 

» smoothsurfacesontheinsulatinglayersonwhichelectnc 

^I^^^^^^^ 1 "^ 

^shase^foraconsiderahlennmherofyearstoetchdies^esof 
15 ^entlayerson.ec.p, purpose ofthcetchi. hasten to clean and re fr esh the 

^storeceWesuh^tlayersofdepositio, .e e* g h as produced uneven surfaces 
onth6laye rs,,herehyp— in the characteristics of ,e e,ec.cal ^ 
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constantly desired. 

I defin eanencWe. — P— ^ a 



if ft 



10 



at a reference potential (e.g. ground). 



;lectricalfie , d . Thesecono ^rode^sW-at^ 



voltage to produce a high intensity* 

15 molecules. 

A ^^.^p^^- ta, ^ , ^ i ■ cta,,,!, 

, , , He Theelectr^eandtewaferdefineplatesofafrstcapactor 
spaced from the second electrode. The electroa 



Docket No. SPUTT-56141 

Non-Provisional Application 

imp edance. ^w^ana.esas^^e — ^eopposHep^^econa 

a low impedance. 

T,. fits, capacitor according controis and « *e speed a, which .he gas 

^ - - for vias and does not have any pits. 



ft 



as 



BRIEF 



DE^CRIFIlQNOOHE£BAWISfi§ 



In the drawings: 

a 

an even and unifonn surface, without any pits on ,he insulating .ayer; 

^ FigM e 2 is V— S ' mP,ified SChema, ' C eleVati °" al ^ 0 ^ 

15 ^ construction of a wafer, and; 
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^Sisaneniargeds— — ..ewofe^caU^P^ 



m an 



Rgure 4a is an eniarged fta^ «. scheme view showing <he 
5 ^ ^^^^^"^'^" M ' m ^ 



c 

\ FiguK5lfe «^^-V^ eievat.onaiviewsho^g.he 

! ^ 5 b h an en^ed n^eniarv Scheie circuit diagram showing the 

capacitor having a low impedance. 



6 



Docket No. SPUTT-56141 

Non-Provisional Application 

Figures 1-4 show a preferred embodiment, generally indicated at 10, of 

^^^^^^^^^ 

may illustratively be made from a suitable materia, such as a polyam.de. 
I The insulting layer 14 may illustratively have a thicks of approximately 

„ , n of thfeWntion illustratively may etch approximately one hundred 
ls \\Th t preferred apparatus 10 of this Invention 

<v£> 7 V , ,. • l.*™, levers 14 in a smooth and even layer 

T ^ /angstroms (100 A) from the surface k of the msulating layers 

and without any pits in the layer. 
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•■fa 1 - 
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A, „« 22 and 24 The electrode 22 is disposed m a 
^roend-cular) relationship to the eleWs 22 and 24. 

^ V w ,„ the wafer 16 and is movable in positron 

^ousandsubstantiall yP ««^ <•«•«* 

| . ^^icatW by a double-headed arrow 25. The spacing 

'Uoward or away from the wafer, as mdroatM by 

„\ , ^AviltastrativelybeintheorderofO.l-Zmm. 

i — — - 

" the electrode 22 also defines the enclosure 20. A-nng 

S . toth ee.ecAe2*alsodefmesinpartuiee»closu,e20. 

10 ; i position spaced torn, but contiguous ,0, the electro«e2 

; . ^^^SpreferablyconstiWepermanentmagnetsbutflieymay 

The magnets 26 and 28 preierdu y 

northpolarizationCindicatedbytheletter N inFigu 

u , „„r »S" in Figure 1) at their opposite ends. 
15 .ayhaveasouthpolarizationCindicatedbytheletter S niFigur 

15 , . • a ^ are nrovided with a reference potential 

tc 9fi ^ 28 the plate 30 and the ring 32 are proviQ 
The magnets 26 and 28, P ^ 
d 34 The wafer 1 6 is disposed in close proximity to the electrod 

floating potential. 
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■ . relatively low AC voltage from apower supply 36 at 

The electrode 22 receives a relatively 

• .1 ns6 MHz As will be explained in detail 

^i^---""^ 13 ^ 1 ^ , ativeDCbiasS uchasa 

09 to receive a relatively low negative DC mas 
su Hs.,ucn,W..hi S c^,hce 1 cc,^r..orccc,, 

, - ^oseoe— - 
otthe power supply .o^^ceofthee^ae. 

'1 - , u ah AC voltage from apower supply 40 

S Th eelecfrode24receive^rda^el^ACvoltag^ 

^ " \ ,, s6 MHz As will be explained in detail 

^ subsequently, ttus^usesm 

, f 1 000 volts to -3000 volts. A matching network and 
l0 H negativebiasintheorderof-lOOOvoltst nolv 40 and the electrode 24 

- , x ^electrically between the power supply 40 and m 

% cirC uit42 a repreferablydisposedelectncaly 

constitute a single power supply- 
^Jinto the enclosure 20 from a source 45\rhe arg 
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, u • „v) The argon molecules pass out of the 
u the\:lectrode 24 and the nng 32. 1 ne argon 
the space between the tiecirouc 

\ . fn i snSCCM at a working 

™ Av illustratively be at a flow rate of 0.1-50 SCUM 
\ V throueh the enclosure 30 vote illustrative y 



facilitated by a vacuum pump 



47\ 



at 



';Ti voltage 

3 



616 , ^ alfcvc lesofthe alternating voltage, 

, 1 in Tn the negative halt cycies> ui 
, ^nopotent^ontnep.ate^the ^ ^ fte electrode 

attracted to the electrode because of the electrica! 
lor posnWetonsafeatfractedt „„ so ^H« W - ta 
I? and ,he ground potential 34 on the plate 30. Smcem 

S m P faster towar d the eleetrode 22 than the posttwe ton, 

{1 weightmanthepositweions.theymovefaster.owarf 

^^ ^he.aee^entthee.ectto^,^ 
^thenesat.ve.C.as J^5^.*--.»- 



15 because 



of the same physical phenomenon. However, 
considerably less 



'^e^.on^e^e.heoa.eo^e — . 
the voltages applied to the electrodes. 
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causes electrons m the enclosur ^ause of the ground potentials 

ontheplateandthenng. 

, , < Since the electrical field between the electrode 
, ^ongerthantheelectncalfieldbemeen 

J ™ the redonofthe electrode 24. some 

5 ionizationofargonmoleculesoccursmtheregro 

1 io n S n,en m ovein to there g ionot fl .ee,ec tt ode22. 



^.illnstratesat.Uneso^orceproduced^ee.ect.calfield^n 

0 " „ „ lat e30 MrowsrudicatCedireCononhelines^ot^rce. T* 

0 ,„e electrode 22 and the plate 30. Arro 

2 , ,io travel in a spiral or helical path along the force im 

ji cl ectronsin*eenclosure20.rave„ nc fie , d , the ele ctrons move along me 

,_^ rt1 _ the . foree _ Q f_thejnagnetic field as me 

» helical path result.^"* „ y to electri cal 

,-, „,nner Fieure 3 illustrates at 48 hnes ot to v 
force lines 46. to Ite manner, Frgur , rlrode and the grounded 

„ strode 24 and the ring 32 and between the electrode and* gr 
15 neldbetween.heelectrode24 20 travel in a spiral or helical path along the 

magne«s26aud2S.Theelectro» S in«hee»closure20trave, P 

, ,he force on the electrons by the magnets 26 and 28. 
force lines 48 because of the force on 



Docket No. SPUTT-56141 

Non-Provisional Application 

;«Pioiirel This unit may have 

significant difference The significant difference is that 

dthe electrode 22 in the one (1) unit sold prior to the dateofthis 
thewafer 16 engaged the electrod iT1 Fieure 5b and is indicated 

• i ^fthic arrangement is shown m Figure 3D an 
.■ The circuit equivalent of this arrange 

1 — 

}1 22 in .he preferred embodiment 10 of to »»en«on. 

I As „i,lbeseen,— 
0 5 \ <n«Fimre5b The other electrode or 

S — - V"*-"""^ re20atposltlons adiacen, 

, . \«*Mkallv illustrated by dots (.) at 3 11" 5 

— Vl , „ a*h These -rro^ve4oBS4U^cl fflnaticaiiyii _ 

*>J he electrode 24. mesep ^ . . ...^ ,„ he the insulating 



^Heelect^. V 50 may be considered to be the insulating 

, u The impedance of the capacitor 50 is accaro 

■ w of air or the dielectric constant o\a vacuum, 
than the dielectric constant of air 
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This current results from the attraction of the argon ions to 
current flows through the capacitor. Tins curre 

•• -nrvnltaee on the electrode 22. The relatively 
■ , .■ „ u. 14 because of the negative DC voltage on 
" Tcletch.gof—san.onsno.thesu.aceuof.e — 

large current produces an etching o 

■ , ch a force that the etching is no. smooth, even o, uniform. 
, ay eH4. THsetchingisofsuchaforceth ^ proHem IS partic u,ar, y 

Pi tt ingof,hesurfaceo t tt-enisu,a.ing.a y erUaccord,»g.yoccurs.T 

• .eringu.eetchingofthe.ailsofthesoc.etslSintheinsulating.ayerH. 
E5 aggravated in considering the etcmng 



£5 



Sincedieetchingdoesno.result.nasmootMvenandunifonnsu.acenofthe 
t fm electrically conductive layer on the surface 

■ thickness of the electrically conductive material at different 
i rt t3 1 9 w significant differences in thickness oi me 

• positions on the surface 12. This gn p^j^es significant deterioration 

electrical deposition on the msulating layer 14andp 

^^ ^ ^^^^ 

u p referre de m hod ta en,10of.sinve„,ion. The section mayhem, he order of 0.1,0, 

•, s <, and 54 in Figure 4b to be defined by the 
dimeters. This causes two (2) capacitors 52 and 54 „ 
, tto ae22.hewafer 1 6and,hechar g eproduce d bytheargon,ons51,nUieenclo 
electrode 22, the wa respectively 
^vicimtyofmeelectrode*. The plates of the capac„or 52 ,n Figure 
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Li—**-*"""**"*-" 

tay ersin<hewafer.6.A,tho„g ^ ^ 

, „ in number Furthermore, the gap ts so small that arg 
relatively small m number. of toe factots , the oielectric in «,« capacttor 52 

a^erated.oanysignincantdegree.Beoauseof.hesefac 6 ^ 

^toanv^valuebyaaiusUngmepostt.onotthee.ectro 
^tovary^h^^ 




I , s52 and54maybecon S idered«obe i nsenesasshownmFigure 

The capacitors 52 ana 

■: 

w; 4 , factor 5 ma ' *».-»-- 

3 ,ayersin.hewaferl6a„dby.hecharg ,„ 54 mav he considered to be the 

0 ft heeleetrode20.Thedieleemcfor,heeapa«,or54mayb 

thevic^oftheelectrod , or 54 is re ,at,vely low, particularly in re«atton 

- 2 -^ n -^ n3n ee^hexapa cltor5'>isrelati 

^ulattnglayerl^e, P ^^^.^H^ 
,„ the impedance ofthe enactor 52, because 

15 ^medielecmcconstantoftheinsulatinglayer. 

•t„r « because of the high impedance of the 
capacitors limited and controlled current provrdes a g 
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r u ,1. of the sockets 18. As a result, any specified amount of 
insulating layer 14 and of the walls of the sockets 

A). 

j . r rtrw clir fares of the insulating layer 
The etching produces smooth, even and umform surfaces 

afcurtry-sho^-t^g^ 1 ^- 

a u lie 60 made from a suitable material such as 
As shown schematically in Figure 4a, balls 60 made from 

^ec—. .eha.oOa— —.thepHota, rne ha„s SO a, 
not affected by the actions of the capacitances 52 and 54 in Figure 4* 
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Alfl ,ou^«he — hasbeendisOosedandiUus^wi.hreWon.o 

th e re fo re ,,<,b e «e d o nly as M ca,ed byth esco P eo ft hea P pe»dedcU im s. 
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